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mm^] mmm 

TG, CTT, CTC*:fe:«CTA{C^^$*lfc3t^^. 

T;i/:;?j>'^^^^^^7^liR#:#M65:i:y -f ;i/C o All ^ -if T'feSM*:® 
[^^^6] R#:#MS^:i:>^-f;bC o Al^ F^ ^ -'€)()^@B^J## 2 {C J: o Ta^ 

1 

, x> Fv-r=3::^'fe^M, x i/v;^:^7>?.M, x i/^-feS/i^ AM, xyxDA$/7^ 
:th^)^2^m, :*/-r^-^>'5=^M, A>i2xr :;<.3K9M, A>-fe^^M, A-fe 



ai|I#2 001-3063503 




#2 001 — 016929 



i^^=3prM, v-f i^yi^*-fvM. •:^FV-TM, ■:^;^Jift7xTM. :t^Vh:^3K^ 
-fexM, -9-^y;^jnv-f zi~7^>?.M. i?-^y v-f nyi/;^M, if-Y h ji^M, 

[0 0 0 1] 

2 ffi|iE«^2 0 0 1 - 3 0 6 3 5 0 3 
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[0 0 0 2] 

m iSATSHB nm-t) (^)y^^=e/^<D v-'^-fe'5 5jf u - 3 -n Fn^>>^^ (OT 

, P (3HB) H^-t) "r&y. 1 9 2 5^{C/te/^::^ • ^^'-xU (B a c 
illus megatesrium) "e^^JC^^S tlfeo P (3 HE) ttgfenT 

yy->:;^^x^^y^i:bT^ig^tiT^fe„ U}«)^b, P (3HB) 

[0 0 0 3] 

^<D^X% #^Hg5 7- 1 5 0 3 9 3 -^^^^j^fcirJ^^^Hg 5 9-220192 

■n^m^^izs -}i}^n^t/mm (3HB) i:3-fc:Kn^$/-g:^i? (3HV) H 

(JSJi^TP (3HB-CO-3HV) iil^-T) <D^i^:^^f}^mm 
StlTVA^o Z:<©P (3HB-CO-3HV) tiP (3HB) lOt^^ HmWi^ 

5P (3HB-CO-3HV) 3 H V^;i/i5-^S:itJaSi±T%, ^tl.lC#e)ifef 
[0 0 0 4] 

3HB ts -t.\^u^t/^^i}'ym 3HHi:IS&f) i:©2^4)' 

^«-a^3KUa::;^7^;i/ (JStTP (3HB-co-3HH) Hmt) fe<J:tJf-e©^3i 
^^fCOV>TW^j5)^:&$tl?tc <^|g^5 - 9 3 0 4 9#^#gfe<fct)^# 

gg5jE7 - 2 6 5 O 6 5#^#^C•€■4^■?^:nSB4IStlTV^^„ e>0<25j^® P (3 
HB-CO-3HH) <Dmi^:Bmit. ±^i: U #ltS tvfeTXD • :^r"V 1^ 

x(Aeromonas caviae) V>T5t- l^W^ >^^<^>fllM^-^^ U 
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-':f:t>()vm<Dmmib^^mm^mir^%(Dv:&^t=.o ttc. p (shb-co- 

3 HH) (D'ffi^{CM■r§^^%;&$tlTV^S (Y. Doi, S. K i t a m u 
ra, H. Abe, Macromolecules 28, 4822 — 48 

2 3 (1 9 9 5) ) „ :i<Dm^'e\tmmmi)^ I 2mp^±<Dmmw^^m-(Dmmm 

tl^XA. c a V i a e$:^#L/, 3 HHTbU 1 — 1 9 mo 1%(DP (3HB- 
CO-3HH) &^^^^bTV>-5o r®P (3HB-CO-3HH) iiSHH 

"EMmommzLtc^-fy^^x. ? (she) <D^<xm^^^Mi3^hrkmicmm,^ 
^n^m-t^-^Kf^^j. p (3HB-CO-3HV) ^±m^mm^^^-t 

[0 0 0 5] 

P (3HB-CO-3 HH) Sr^Ht-ST^n ^:^>^. • ^^ifai (A, c a v 
i ae) iyPHA (jKU t Fn dpi/r;i/^>^) ^^mMM^'f-t)^^ u--y 
^^tlfe (T. Fukui, Y. Doi, J. Bacteriol, vol. 1 
79, No. 1 5, 4821-4830 (1997). #^^1 0-1 0 8 6 8 
2) „ ^MB^^^JVy. • ri- hn:7r(Ralstonia eutr 

opha, fHAlcaligenes eutrophus) iZMA b tcBM^ 

sl^5fc&^v^TP (-3 HB-co-3 HH) ^mm^n^f^m^. mi^^mmt4: 
sxi^. jku v--- g-atts o%T*^ofeo ^iz:$ij^nmmm^mmmiihxmm 
mm^m^^^xmrnhfc^^. ®#:-^S4g/L, jkuv— ^*8 o%;bt^^s;f^ 

(T. Hukui^ Appl. Microbiol. Biotecnol. 
49, 333 (199 8) )„ ^fci. :^JI©a^CD|ffl®^«#f^^^ U?^ P (3 
HB — CO-3HH) ®ig5t:&?£tjM^$tlTV>S (WO 0 0/4 3 5 2 5) 

c ^m^miz^^^mmtmm^nx\i^fjt\f\ 

[0 0 0 6] 

^^/KUx'-P (3HB-CO-3HH) itSHH=tJV-^m^^:^^:r.t.X% ^ 
tc® 3 S:^:^ $ ti =fe ® e> ^ :7 w ;i/ A if CD J: e) feU:^ ^ tiS % 
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[0 0 0 7] 

MW^tf^L e a f ^iZ^^X^t>^rc (Microbiology, vol. 
142, PP1169-1180 (1996)). mM<D—mX$)^'9-vitJU 
^4 "feX • -fe^l/tf J/oc (Saccharomyces cerevisiae) 
iCyfl/:^ hny • =L-huyT (R. eut ropha) ©jKU 

tiz^^xp (3HB) (Dwm (jKw-'^fio. 5%) ^mmhx\f^&. b*^ 

[0 0 0 8] 

^ (C a n d i d a) MlcMt-S^#l*j©*S i n g 1 e Cell Pro 

t e i niibT^s$*i, J jv'Tjv/^^y '^zy^mmm}ih:^mnp&m^^mii^ 

W^StlT^feo ^fe, ig^dr-v^T^i' ^* (Candida) M<Z)?i^^^ ^Jf - 

% vol. 3 8, No 9, 6 1 4 (20 0 0) )» ^T^-f ^ • 

(Candida utilis) ^m^thtci a T ^ '^-'ff(D^mmtm 
12. 3gi:i^<, 3C0cfce)lC]^l.N#»H^MtgijS:^'r'g.=¥^>^'f (C a n 

dida) Bit. ^v'7'-&mmm^t:vxm^^t\>^. $e>jc, ^wMiiit^T 
# fc >t s 3 t> -Brii-e ^ s „ 

mnr=.^^tmir^ P OHB-co-SHH) $::^lr-^>7^-f (C 
a n d i d a) S^«^MVNT^M"rs^?£;?)^^4?) e)4iT V^;fe. 
[0 0 0 9] 

[^ b 4: e> -r S ^M] 

5 ffilE# 2001-3063503 



I #2001—016929 

J^y^micm^t^m^'f: m%P (SHB-co-SHH) ^®j}fU3i>^f-;b^ 

CO 0 1 0] 

[0011] 

^lA^^mm^izy b^mmizmxLxmn^mm^i^mL. :$imMmmm^m 

[0 0 12] 
R 

HO —iH— C — C — OH (1) 

nMxj^iz^^^^mz.^.mf£mm^mt^m<'). mmm^^cD^mmmiz^k^. 

CO 0 1 3] 



6 
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( 1 ) ^± 

mtfji<. mm(Dwnmm (mai^ifo, atcc^) ^c^ltstlTv^sT2/ 

^nz2:=.7^^ ^J^m ( Aciculoconidi u mM) , r>>^n>>;rif 
-f-^M (AmbrosiozymaM), T;b^nrx?5;xM ( A r t h r o 
a s cusM) , r)V^U:t^^^m (- A r x i o z y m a M) , TS/:xlfT 
M ( AshbyaM) , A:/S;?ailfTM ( B a b j e v i aM) , Kyty-^^' 
h-TM (BensingtoniaS). >K h U ^^.y;;^^^;;^^ ( B o t r y 
oas cusM) . 3Jfhy:tif^vM ( B o t r y o z y m a M) , ^^l.^;^ 
J^>(^7.m ( BrettanomycesM) , Ifo. l/^M ( Bu 1 1 e r 
a«) , If^Wnv-^-feJ^^MC Bu 11 e r omy c e sM) , ^ 
M ( Candi da«) , i/-5^n V-f -fexM ( C i t e r o m y c e s M) , 
i^^fcf::^5jf^M (Clavispor aM) , ^ U ^ h n >y ;?7::^.Jg (Cry 
PtococcusM) , iyy^V'7^UAiy7'^^2^m ( Cyst of ilo 
basidiumM), "t^^U ^V^-fe^^M ( D e b a r y o my c e sM) 
. ^V^^m ( Dekkar aM) , r.^:;^n,fl,y,m ( Dipodas 
c o p s 1 sM) , 5=^/Ki5f>^:^xM ( Di p o d a s c u sM) . mnrc^ 
« ( Eeni e 1 1 aM) , Fv^ zr:/-fe^M ( End omy c op s e 

1 1 aM) , :i:U>rX:^xM ( EremascusM) , U'^'fe i/^^^M ( 
EremotheciumM), :^^) TsUAt^^ ^ 2^m ( Er y throb 
a s i d i umM) , 'P^LU^^^y.m (FellomycesM),7^n 
>'^*t/5=^^' ii;AM ( Filobasidi u mM) , iS^i^ Nv-rt>^M ( Ga 
lactomycesM). >i^:rhUi^AM(Geotri c h u mM) , H 
^^-^>-5^^M ( GuilliermondellaM) , A^-fe-y^^TK 
HanseniasporaM) , 7\>-fe^^M ( Hansenula 
M) . J\iE^'VJirm ( Hasegawae aM) , ^JV^t-^y-rm ( H 
oltermanni aM) , 3i^;i/^T:^:;57XM (HormoascusM) 
» >'W:7:^-tf=^rM (HyphopichiaM), -Ti^-^y h's^^TM ( I 
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ssatchenkiaM), ^ Xl^fT'yM (KloeckeraM), ^ XI 
< KloeckerasporaM) , ^';i/-1''^n v>f -fexM 

( KluyveromycesM) , n> FTM (KondoaM), ^^>f 
t/TM ( Kuraishi aM) , JVV^ J -^y^M ( Kur.tzman 
o my c e sM) , n>r nxiKUf^>f 'i?^^ ( L eucosporidium 
M) , U jKv^ -feXM (L i p o my c e sM) , n^^H V>f i2::^M ( L o d 
deromycesM), V^-feJ^^^TM (MalasseziaM), :^ hi/ 
zL=Lzi^ >( rm ( Met s. chnikowi aM) , A^^TM ( Mr a k i 
aM) , ^-f ^Vif-f (MyxozyniaM),:^ KV — TM (Nads 
o n i aM) , •:^:*if ( Nakazawae aM) , *V hX^K^M 

( N ematospora M) > ^]^f ^ X."7M ( Ogataea M) > >4* — X 
jJ^U-T^-r "^J^M ( Oosporidiu mM) , 1/>M ( P a c h y s 

o 1 e nM) , t7 t5^3XjK^M ( Phachytichospora M) » 
:7r7-i' TM ( Ph a f f i aM) , fcf^TM ( P i c h i aM) , n KxjK 
y -T^-f i^AM ( Rhodosporidi u mM) , n F h;i/^M ( R h o d 
otorulaM) , :j5;n*7>r-feXM ( SaccharomycesM) 
, -t^^/:^J^ n — f^XM (SaccharomycodesM), ^vilU 
x'-f nt/i/XM ( SaccharomycopsisM), "9*-^ h ( S 

a i t o e 1 1 aM) , ^-fyi^^rM ( Sakaguchi aM) , "^9- J 
XjK^M ( SaturnosporaM), S^' l/r^^X h XjKU ;r>M ( S c 
hi.zoblastosporio nM) , is^JUV-Y -fexM ( S c h 

izos accharomyces M) , ^-3. r7n:^*y'>f "fexM ( Schwa 
nniomycesM) . XjK U -r^-f J^*3^^^xM ( Sporidiobolu 

porobolomyces M) » X sK n 
71 ^"5=^^ TM (Sporopachyde.rmiaM), ::k^'7 r J T T^iJ 
M ( StephanoascusM) , X5=-U ^''V h V>f irxM ( S t e r i 
gmatomycesM) , hXjKUf^-r ( Sterigm 

atosporidi u mM) , i/y\^:t^y ^)±M ( Symbiotaph 
r i n aM) , i/y^^y^^ :rv-r-feXM ( SympodidmycesM), 
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(SympodiomycopsisM)» 
^y^Tl^^m (TorulasporaM), bUnx^UX^M ( Tr i ch 
osporiellaM). hVn7.^nym ( TrichosporonM 
) , h U y ^i/XM ( TrigonopsisM) , V^'Y^irm ( T s u 
chiyaeaM) , ^^=-7i'^>(iz:^M (UdeniomycesM), V 
JV bV>f i2J^M (WaltomycesM), "^^-rij-A^rMCWicke 
r h ami aM) , 'i? 5!J-/^^ X^M' ( WickerhamiellaM) 
, Vy^-fiy^^m (WilliopsisM) , "YV^-tf^vM ( Y ama 
dazyma«),, "Yn^^-fTM ( YarrowiaM) , dir XiJ :x^m 
( ZygoascusM) , -9*-r lil'i^- :*r O V-T "fe^M ( Zygosacch 
aromycesM) , if^^^^ ^Jz^TZn^T^m (Zygowilliops 
i sM) Xl^if^ ( ZygozymaM) ^ if(Z)]^#^^M'f*S ^ 

[0 0 14] 

^ (3) •^^stiS3-t:Kn:3p$//\#-9->Mi:?:^^m'^bT^S^«^^U^ 
X7=-;i/P (3HB-CO-3HH) CD-a-^lCM^-T S^^T'&S ^ U if * 

[0 0 15] 
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['ft; 2] 



CH3 

HO— in — C— C — OH (2) 

Ha O 



[0 0 16] 
[fti3] 

C3H7 

HO— in — C — C — OH (3) 
H2 o 

0 8 6 8 2#>Ki^^C|B^$tlTV^SJJ<yx:^7^;^-a'^^^SrMV^&rh*^^^S 

jv^mim^-r^mm^m^^x^^^i^ :in^(Dmmt.vx\,t. fei:x.ii> 0m 

'fti^i^®*liS#J®3i7>r;i/C o AS:^/*7--efeS (R) - 3 - 1: Kn^i/Tt/ 
;i/Co AlC^il-rS (R) f^#Ma«j:iiy>f;i/CoAt F^^-- ^ (T. Fuku 
i, etalFEMS Microbiology Letters, vol 
170, 69-75 (1999) ) r-^^f\^C o A^^MitLX^ J -T 
3 -H Ka'3f>>-:f^U;VC o ASr-^^-t-S^-^T • NAD P 

Hlfe^-ffiTiZ hri2^;i/C o AMt^^^ (P e o p 1 e s OP, et al J 
. Biol. Chem. 264 (2 6) 15298-1 5303 (1989) 
) :^ifi}^m\f^tl^o 
[0 0 17] 

^ ' i/Vy F^-feT (Candida cylindracea) (Y. 
Kawaguchi et al, Nature 341 164-166(1 
9 8 9) ) J?>:3p-V>T^W • v;i/F— 9- (C a n d 1 d a m a 1 t o s a ) ( 
H. Sugiyama et al. Yeast 11 43-52(1995 
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[0 0 18] 

itn^ tyylzMJ^ir^m(Dm^m^ (TTA, TTG, CTT, CTC, CTA 

TG&TTA, TTG<3DVN"rtbj6^lC^m'r<5Z:ilA^M*b<, :g:=b^fMlCliT T 
[0 0 19] 

^ ttGCT, GCC, GCA, GCGT'fe-S:*^, :g%lRMMJC3t'fe^5:#^-r 

Bm^itGCTX'^^. :L<Dj:^K^m^^m-r^ jm^m^t^m^m^o) 

• ^^tfxCDPHA-^^^^^e^^ (R) i^!^mm:r,J ^JVCoA\±]^^^~ 
1f^-fe^0DGC^»ti^tl-etl6 7. 16%, 6 5. 11 %X^^if^. 

^=2^^^--^*t?«3 9. 5 5%*;feALK 2 -A-T^liS 5. 6 7%T'&^o ^ 
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T J: < ^ t&«B<Z)^^Ht-^ CTG^m®D-fS/> Mf^^^ 

. b-tCfeltS^'KHt^^MMMlcMbTliKl aus Wo 1 f 1®^® 

N o n c o n V e n t i o n a 1 Yeasts in Biotechno 
• logy (Springer IC^ V^TfS«$nT Vn^o r^->tcM/iS"t 

C^fe^AAT. T::^/^'^^>^'e«GAT,. i/X-5^>r >T'13:T G T, ^'US/> 

^ CAG*7b«CAT, Vn-ri/>T-«ATT. n -f >T'l^T T G * feliT T 

A, u>:^:/T*»AAA, >rx-;vT^~:/'eiiTTC*feiiTTT, -fuvyx 

UCCA. -feU^-eiiTCT, XU:r->T'»ACT, ^n>»T'»T AT*:t 

id:TAC, 7ty >-e^iGTT75)^-?■tl^tl^f*bv^*^ #iczitie><Dm^Bt#ic^ 
-MilbT, ^^p^^T^^'^*- 9- :4k3K 
y ai;^7^;i/-^^lcM^-r -5 ii b T@B^lI#-8- 1 T^^ $ S >J< U n K a ^ T 
;U;SJ ( P H A) -^^Sm^^^. iB^J#-^ 2 T'zi^^ R«c#M6?l^ >^ ^'l' 
Co AH K^^f--^3t^^^^(lMi-SrhA^T'#5o 

^[0 0 2 0] 

±mpiiA^mmmK.^'ox^m-^t\'^^'^^^'rM-i.. ±u-m^ ( 

(4) lCa^sn-5o J:»J^^*bv^Sm^c^v^T», ±'IB^ (2) T'^^4^^ 

3 - ti FD # i/iimiiJisa^5 ( 3 ) "t?^^ tis 3 - H KQ ^e^'^^-y-^m^ 

m-^bT^SiS^M-^TKUX^-r^n^P (3HB-CO-3HH) TIH-M 
^ (5) lC:^$tT/-2)o 
[0 0 2 1] 
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H 



O — 



H— C — C 
H2 O 



OH 



(4) 



[0 0 2 2] 



H 



CH3 

— in— c — c 

Ha O 



m 



C 8H7 

o — in — c — c 

H2 o 



-OH 



(5) 



n 



( 3 ) 3ie^-^3^*'fe y h (Dmm 

u AsmoDN Amm(Dmm. mmm^^<DS' rmz-^<v Aj^mty^i-j^y^ 9. 
_ , ^ ^ _^(35 D N Amw^^i^BMr^^^ o r e> © D N aih^ji»»i? 

[0 0 2 3] 

c J:»J^*U<li, .=5r^>7^^^- 9-<Z)ALKla5^^(D:/o^-^t- 
, ALKl ffl5KCD^r-^*-^~^^0M-rSo 
[0 0 2 4] 
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■ ^^r^r-i 9-tcfev%TS3£iiM«rig:^pUTUi^«VN§^i:^^T^ 
^ S (M. Ohkuma, et al J. Biol. Chem. , vol. 27 
3, 3948-3953 (199 8) )„ 
[0 0 2 5] 

U^i-X ' :35i-Ytfx (Aeromonas caviae) fi5t^®^^i:lll 

^. v;l/^-i^■^cfev^T^-K■rs^fe^ (mTORF2tiiig-r) (ih^j#-8^i 

ORF2:S:tJJ/3m^lS^)i!&®tfra^®^>^^>'l^CoA&^yv-T* 

(R) - 3 Kn^ri/rs/;vc o Afc^Slfs (R).{*c#Mfi53iy ;vc 
F-rsm-e^- (^j^TORF 3 imgf ) (SH^a##2) ^Wjitc^vNp^ti^n (t 

Fukui, et al F EM S M i c r o b i o 1 o g y Letter 
s, vol.170, 69-75 (1999)) 

^^^CD^O^E-^-ALKl p (fB3^!J#-^3) , ^ - ^ :^ - <5f - A L K 1 t (. 
iB3?lI## 4) (GenBankD00481) (M. Takagi, et a 

1 Agric. Biol. Chem. , vol. 5,. 2217-2226 ( 

1 9 8 9) ) §:^Mt-€>3ai*^T'^So 
[0 0 2 6] 

^^^^^^^tcLMziit. pcRmmmxm>o pcR^cMv^5>^9>rv-^^J 

it (ia^J##5) ii^ib (S3^J##8) iZ^-to PCR<7)^#»@6«f^fe^®T^*'' 
*i ipi T' ^ *l if <3D j: e> ^ ^ # ^ M V ^ T % <fc V > „ 

[0 0 2 7] 
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5' 5^t^;^»^S a 1 I, 3' 5fc$g7b'5N d e I ® A L K 1 p Sr^^^f S d 2i:&^T'% 

V^T. 5' 5^^;{)^Hi nd I I I. 3' ^m'^E c o RY 0 AhK 1 t ^imt 
.SrhA^-e^So /<tJ7^?-lCiipUTU 1 t^^yr^ ^ • v;i/h--9-(Z)Ad e 
1 ^'fe^S3i?(I#-^ 9 (GenBankD00855) (S. Kawai, et 
al, Agric. Biol. Che m. , vol.55, 59-6 5 (1 

9 9 1) ) &Mv>T> v-5tj-«'e^-^'i7^^>>'i^*"e>":^7^~>^^^^'^^-'^^^ 

-pUTAl (®1) ^'^'^^^Z.^Lff^^^^. pUCNT (WO9 4/0 3 6 
1 SlCsH^) ©PvuII. Ndeli?->f h^CALKl t *:fe:pUC 
0 NTODHindlll, S s p lif-r hlCALK 1 t 5:M^bTpUAL 1 (0 
2) S:#^i"-2)3i:*^'e^So <S?ClCpUAL 1 (^)N d e I. PstI-9--fMCO 

RF2S:3S-^b. FPUAL-ORF2 (®3) Sr^lSf 

^fc. pUALl&«^"rS^^tf»tC#^"^SpUCNT-ALKl tCDNd 

el. Hind I I I-9-^MCORF3$:M^b. $ e> IC A L K 1 p ^r^-^-TS 

pual-orfs (04) $:#iSt-<5^i:*'^T'^So 

[0 0 2 8] 

O^IC, KpUAL-ORF2>e)E c oT22 I &mv^T, ORF 

b, pUTAlOP s t li?-^ MCj^^b, pUTA-ORF2$:#^^^^i: 
^ A^-e^So S^jJC, pUAL-ORF 3j&>e>S a 1 I &«V^TORF3 ililfelC 

_hmicfes>^n^-^-. T^^icfes^-^:^-^^-^-^Stlc^ymb, pUT 

A-ORF2<DSalI-9->fhlC^^bfc:^^X^FpUTA-ORF23 (S 
[0 0 2 9] 

(4) 
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erberg.E.M. et al.. J . B a c t e r i o 1 . 11 9 . 1 

0 7 2 (1 9 7 4) ) ^xl/^ h n3i<t^-^3 >^ (Current Prot 
ocols i n Mo r e c u 1 a r Biology, 1^, 1. 8. 4% 
. , 1 9 9 4^) ^SrMVASr i::«)^'t?^So Sfe, Fast Track -Ye 
ast Transformation Kit gjj (Geno Technolo 

—mt.luXm^iLLX. dl' • -^Jlyh--^ CHA1^5^ (S. Kawa 

i, et al. Agric. Biol. Che m. , vol.55, 59 

-6 5 (1 9 9 1) ) ^m^^^^i^t^^'^^^o ^MmK±m(Dm^u^^^^^^ 

^ TtK'J^— a-^lcW#f S«^-7'^3^:^-fe^i' pUTA-ORF 
[0 0 3 0] 

(5) 3jft)x:;^7^;i/.®^3t 

[0 0 3 1] 
[0 0 3 2] 

T«^^'^^>^> ■r5Jj>^, ^^vym^ ::^u4ym^ /^jvs.'^y 
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ma 1 1 o s ac[)^«^cfev^T, mmuiii.xmm^m^^xmmt^^t%x^^ 

[0 0 3 3] 

M^MilbTli. MAt^T>^-T. S-fbr^^:^'^^, 
y >^T>^-'?A^®T>=E— 'i'-^i&^fife- ^xdpx, ^#x:3px 

[0 0 3 4] 

12, fcf:r^>, -n^^^T^F, j^yh^yM. if ^ ^ y cmij^m^f^n^o 
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[0 0 3 5] 

^a-^bTJ&S^tS-^jKUxXT^;!/? (3HB-CO-3HH) SriSiS-TS^i: 
H [0 0 3 6] 

[||;giM] 

[0 0 3 7] 

(R) -3-t:FD^i/r^>;i/CoAlcSg^-rs (R) ^#M6«i:ii>^-f^^Co A 
t^K^^-- ^(T. Fukui, et a 1 • F EM S M i c r o b i o 1 o g 
• y Letters. vol. 1 7 0. 6 9 - 7 5 (1 9 9 9) ^OT^JM 

[0 0 3 8] 

^ > ^ -Y ^ • -7 h « C T G n F > a ^ i> > >5i < -fe y > I- ^® ®^ 

F>$:-@5fe6^lC^t^bfeo =iF>«>^M^^^iKl au s Wol f^<^)Non 
c on ve nd t i ona 1 Yeast in Biotechnology 
(S p r i n g e r mJS) %##l-bfeo 
[0 0 3 9] 



aj|I# 2001-306 3503 



4^2 0 0 1 — 0 1 6 9 2 9 

HA^^mmt. &m^mm<D^mi^(o:i^j>(^\ycoA^^^^-x^^^ (r) 

-3-t: Kn^S/Te/;i/Co Aic^mi--& (R) i^mmm:^^ ri )^yCo ah 
-rs/^-eiirxn^-^;^ • ^•vtfxDNAiB^ijic^itscTC^TTA, ctg 

SrTTG, CTT$:TTG{C^tl^tU^mb, TTA, TTGl«©**mv> 
^„ >f yn>f i/>•e^iT3la^:^>^ • ^-vifaiDNAIB^Jlc^ltSATCSrAT 

0 T, ATA^rATClC-etl^tl^^b. A T T li^<?)* *M V>fco AUVT'tt 
Txn^-^::^ • ^1^xDNASB^JlCfel:t-&GTG?:GTT, GTA&GTTIC 
■etl-^tl^mb. GTC, GTTl*^®**MV>fe. izU >T-iirxn^:J-x 
. df^fcfxDNAiB^JlC^l^€>AGC%TCT, TCA&TCT. TGG^rTC 
TtC^^-rtl^^b. TOG, TCTli^®**MV>fco "^n U VT'li^/S-T 
SnK^^r-T'^TCCAlc^mbfeo ;^ l^;r->T'liTxD^:hx • ^-vtfxD 
NAfB^JlCfel-t-SACCSrACT, ACG?:ACC> AC A5: ACC^C■e4^^^U 
^mh. ACT^«®**ffiV^fe.•T^->T'ttTxa^^X • ^-VlfxDNA 
iB^JlC^i:r-5GCC$:GCT. GCG^GCC, G C A G C T tC^tl^tX^^ 
GCT^i^<Z)^*MV^fco 5^n>>>T'liTxn=E^>^ • ^"Vl^^XDNAlB^^a 

^ ■ icfei^S5^ne/>3F>lc^bTTATi:TAGS:5cSic#jy^Tfeo ^itn K 

>^iTAAS:l9v^fe„ }^^^pyX'\-iirM=^^:^ ' ^-vexDNAaa^Jicfei^t 

lcMbTAAThAAC5:5gSlC^y^Tfeo U i^^T'lin FXDf -^T A A A 

ic^mbfcc r;^>'^^^>^"r'«^>fjS-ts=rF>&"r^TGATic^mbfeo ^ 

^TSrAGAlC^^bfco ^Ue/>T?tt^/Si-S3F>®t-^T$:GGTiC^m 

bfeo 
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-CDJ:e»lCLTPHA^^^^5i^^ ( ORF2) ( WJ## 1 ) (R) ^ 
#M6«;3i>^>f;i/Co All F^i5i— €5t^^ ( ORF3) (I8a^J«#2) SrlStf- 

[0 0 4 0] 

ttfSSORF 2, ORE 3*^:3r^>7=>f ^ ♦ h — b-'e^^^'TS J: e> -eti 

^ -?ti®5' jt^{c#-^>7^^^-*^;i/h-"9-<^>Aiki^e^<Z):^n^-^~A 

LKlp (SS^J#-^3) (GenBank 00048 1) $:> 3' T^f^l-^-V 
.^^^^.^;H.-4j-®Al k lMls^®^5t-^:^^-^-ALKl t^mm^^ 

MRS^«Sm^'f^^'^'^=^^i-^^> PCR^^fUfflbfeo PCR{cMv>fe:/9-f 

v-sa^J^@B^J#-^5 3^)^eJS23?y##8^c^i-o pcr<d^#i*9 4°c i^\ s 

•T-^T^^^ifipibfeo tKU^^— (^) ®ExTa qSr^^bfco 
5^^7b^SalI. 3* Tl^^^^Nd eKDALKl p^^iSbfeo 

^ ^^«iB^J##4&^M^cbTfS^J##7i:iB^J##8^Mv^•r, 5' ^m'^a 

1 nd I II, 3' ^mi)^E c oRVOALKl t S:#igbfeo :S^61flCORF 

2 iiORFS ^r^^-rS^^^-lC^pUC 1 9 lC=3p^ ^ • "r/l/ h — 9"® 
gamaSMJIS (ARS) (Gen Bank D 2 9 7 5 8) ^j;t>'URA3m^ 
^(Gen Bank D12720) &5tMbfcpUTU (M. Ohkuma, 

etal, J. B i o 1. Chem. . vol.2 7 3, 3 9 4 8-3 9 
5 3 ( 1 9 9 8)) t^-VVT^-f ^ • T;i/b--9-C5AD E 1 (SB^##9 
) (Genebank D0 0 8 5 5) (S. Kawai, et al, Agr 
ic. Biol. Chem. , vol. 5 5. 59-65 (1991)) S:^ 



2 0 
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Ai (01) ^mmhm^vnL^ 

p UCNT (WO 94/03613 iCfE«) ©PvuII, NdeliJ-'f MCA 
hKl t^m^h. ^fcpUCNT(DH i n d I I I> S s p I -9--r MC A L K 
1 t &3^-^bTpUAL 1 (®2) ^mmht^. ^?ClCpUALl®Nde I, P 
S t IiJ-^hlCORF2^M^L, FPUAL-ORF2 (03) 

^bfeo pUAL 1 ^S^-r-S^cfilC^^I-^pUCNT-ALKl t® 

Ndel, H i n d I I I-y-^r hlCORF 3 $:M^L/, $ b IC A L K 1 p ^^-^ 
fS^il-t?, pUAL-ORFS (E94) %:#ilbfeo 
[0 0 4 1] 

O^IC, KpUAL-ORF 2j()^e>E c oT2 2 I $rMV^T, ORE 

pUTAl®Pst Ii?--f MC^-^b^ pUTA-ORF2S:«ilb^o ^ 
P,{C. pUAL-ORF3)(?>e,S a 1 I %mv^TO R F 3 il h%lC_htiSlCfeSr/' 
pcE-^-, T?5l{Cfe^^-^^-^~S:-^i-^*Jfii^> pUTA-ORF2 
(DS a 1 1-9- hlC^-^bfc^^X^ FpUTA-ORF 2 3 (05) $:#ilb 

1) -e5t$nS3-li.Fndr->T;i/?tJ>']®?:^*'^bT:&SJi<yx;«.^;V$:^)t 

?g^lCli=3p^>fi^ ^ . v;i/h— 9- CHA 1« (S. K a wa i, et al 
, Agric. Biol. Che m. , vol.55, 59-65 (199 
1) ) Sr-^Mbfe. ^i^lC«^b:fe>^^>^^ K?:^A-rSfcfe{c, Fast T 
r a c k™- Y e ast Transformation KitgijCGeno 
Te chno.l ogy) fe^Mbfec ^0 b =i;i/lC b^*^oT^#b, 
— h (0. 6 7 w/ v%Y east Nitrogen base withou 
t amino acid. 2 w/ v %^-;i/n->^, 24mg/L 
2wyv%m^) 5:^MbTMilx.«S:^#bfeo 
[0 0 4 2] 

(HiS^a) ^^x^FpUTAi, pUTA-ORF zsm^^-t^^^y 
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6 7w/'v%Yeast Nitrogen base without amin 

o a c i d) fci w/v%^-tf^7i?. 2wyv%7'^-2^mWiMhr^mm^m 

[0 0 4 3] 

#jSI^^*3c®^7*y 'fen-;i/X b^yiJ^ l O O /* l 5:5 O ml(D|[ff^;ffi*^Aofe5 
0 OmlJKP:7^XiilC@?@bT2.0^t^^«U 5 0 0 m L <Z)^S^%& Atl 

fe2 L^Py'^^nici 0 v/v%^abfec ziti&^#SS3 or;. li^Ji^ 

i20rpm, mmmmiti 2,mmii\^^o^^x^mmi^r:^. mmm^:^-h^iy 

-eCDJ^:^, >^^X^ KpUTA-ORF2 3$:#Ab:fc}mSI;tl*S^i/^*T'^« 
■9->^^^®NMR^^^If (JEOL, JNM-EX4 0 0) ®M:^fe07lCas^ 

a- 

[0 0 4 4] 
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1 



IK 



I.T + + 



r(Z)M*7b^e). ^■®$:MV^T^tm■^7Kyx::^•7^;I/P (3HB-co-3HH) 
^Si? ^ i: ;&^t>:^^ o 
[0 0 4 5] 

[0 0 4 6] 

<110>M?^'fl:^Xm«^^?± KANEKA CORPORATION 
<130>TKS-4370 



<160>9 
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<210> 1 

<211>1782 

<212>DNA 

<213> Artificial Sequence 

<220> 

<221>CDS 

<222>1..1782 

<400>1 

atg tct caa cca tct tat ggt cca ttg ttc gaa get ttg get cat tac 48 
aat gat aaa ttg ttg get atg get aaa get caa ace gaa aga act get 96 
eaa gee ttg ttg caa act aac ttg gat gat ttg ggt caa gtt ttg gaa 144 
caa ggt tct caa caa cca tgg caa ttg att caa get caa atg aat tgg 192 
tgg eaa gat eaa tta aaa ttg atg caa cac act ttg tta aaa tct get 240 
ggt caa cca. tct gaa cca gtt att act cca gaa aga tct gat aga aga 288 
ttt aaa get gaa get tgg tct gaa eaa cca att tat gat tae tta aaa 336 
eaa tee tat ttg tta act get aga cat ttg ttg get tct gtt gat get 384 
ttg gaa ggt gtc cca eaa aaa tct aga gaa aga ttg aga ttc ttt act 432 
aga eaa tae gtc aac get atg get cca tct aat ttc ttg get act aac 480 
cca gaa ttg tta aaa ttg act ttg gaa tec gat ggt caa aat ttg gtt 528 
aga ggt ttg get tta ttg get gaa gat ttg gaa aga tct get gat caa 576 
tta aac att aga ttg act gat gaa tee get ttt gaa tta ggt aga gat 624 
ttg get ttg act cca ggt aga gtt gtt caa aga act gaa tta tat gaa 672 
tta att caa tac tct cca act act gaa ace gtt ggt aaa ace cca gtt 720 
ttg ate gtt cca cca ttc att aat aaa tat tac att atg gat atg aga 768 
cca caa aac tec ttg gtc get tgg ttg gtc get caa ggt caa ace gtt 816 
ttc atg att tec tgg aga aac cca ggt gtt get caa get eaa att gat 864 
tta gat gat tat gtt gtt gat ggt gtc att get get ttg gat ggt gtt 912 
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I 



gaa gcc get act ggt gaa aga gaa gtt cac ggt att ggt tac tgt att 960 
ggt ggt acc get ttg tct tta get atg ggt tgg ttg gcc gee aga aga 1008 
caa aaa caa aga gtt aga act get act ttg ttt act act ttg ttg gat 1056 
ttc tec caa cea ggt gaa ttg ggt att ttt att cat gaa cea att ate 1104 
gee gcc tta gaa gcc caa aat gaa get aaa ggt att atg gat ggt aga 1152 
caa ttg gcc gte tee ttc tct ttg ttg aga gaa aac tct tta tat tgg 1200' 
aat tac tat att gat tct tac tta aaa ggt caa tct cea gtt get ttt 1248 
gat ttg ttg cac tgg aac tct gat tct act aat gtt gcc ggt aaa act 1296 
eat aac tct ttg ttg aga aga tta tat ttg gaa aat caa ttg gtt aaa 1344 
ggt gaa tta aaa att aga aac act aga att gat tta ggt aaa gtt aaa 1392 
act cea gtt ttg ttg gtt tct gee gtt gat gat cac att get tta tgg 1440 
caa ggt acc tgg caa ggt atg aaa ttg ttc ggt ggt gaa caa aga ttt 1488 
tta ttg gcc gaa tec ggt cat att get ggt att att aat cea cea get 1536 
get aac aaa tac ggt ttc tgg cac aat ggt get gaa get gaa tct cea 1584 
gaa tct tgg ttg get ggt gcc acc cat caa ggt ggt tec tgg tgg eca 1632 
gaa atg atg ggt ttt att caa aac aga gat gaa ggt tct gaa eca gte 1680 
cea gcc aga gte eca gaa gaa ggt ttg get eca get eca ggt cac tat 1728 
gte aaa gtt aga tta aac cea gtt ttc get tgt eca acc gaa gaa gat 1776 
get get taa ^"^^^ 



<210>2 

<211>405 

<212>DNA 

<213>Artif icial Sequence 

<220> 

<221>CDS 

<222>1..405 
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<400>2 

atg tct get caa tec ttg gaa gtt ggt caa aaa get aga tta tet aaa 48 
aga ttc ggt gee gee gaa gtt get get ttt get gee tta tct gaa gat 96 
ttc aac cca ttg cac ttg gat eca get ttt get get act ace gee tte 144 
gaa aga cca ate gte eat ggt atg ttg tta get tct tta ttt tee ggt 192 
ttg ttg ggt caa caa ttg cca ggt aaa ggt tct att tat ttg ggt caa 240 
tct tta tct tte aaa ttg cca gte ttt gte ggt gat gaa gtt acc get 288 
gaa gtt gaa gtt act get ttg aga gaa gat aaa eca att get act ttg 336 
act act aga att ttc act caa ggt ggt get tta get gtt acc ggt gaa 384 
get gtt gte aaa ttg cca taa 



<210>3 

<211>1017 

<212>DNA 

<213>Candida maltosa 

<220> 

<223>promoter ALRlp 
<400>3 

atgcatgaac aggatttaat cecaagaaaa aagtctattt tctattttca caaggaaact 60 
ggaaaaacet ttttgtgttt tgaagtagct ccgtaataae ctgtaaaaaa ataaattttg 120 
aagatttgac ttgctgatga aaatgctatc agtgtagctc tagacttgat actagactat 180 
gatggcaaca catggtggtc aacgtgcaag acateaccca atgagaagac tgctaaccag 240 
aaaaaaaagg ggaeaaaaga aaaactcgag agaaaaagtc aaattggtgt aaaattggct 300 
atttttggta ctttcctaat ggggaaatta attgtttaaa attccagttt ttccagagtt 360 
aagatttega ccaattattt ttaatecata tgatettcat cattatcaac ttgtgaaaaa 420 
taataatcga ggtacgttta atacgagata ttagtetacg getatgaatg ttggatatac 480 



mu^ 2 0 0 1- 
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ttcattgacg atcagaagct tgattggtta ttcaggtgca tgtgtggata taaacccaac 540 
aaattatcta gcaactgtgc cttccccaca ttggtcaaag aaaccctaaa gcaaattaaa 600 
atctggataa ataaatcatt catttcacat tttccggtta gtataaggtt ttttaaattt 660 
ttttttacag tttagccctt tcaattacca aatacggtaa caatgtgctt tgtaacatgc 720 
aggggatttt ctccgttgct gttttctcca catgctttta atgtgtaata aattaaaaaa 780 
attacaaaga aaaaccggca tataagcatc ggagtttaca ttgttaacta actgcaaaat 840 
ggcgatgttt caaatcaaca aaatttaaaa aaaccccaaa aaaaaagtat catataaatt 900 
aaactcaaaa tccttttgat tgcataaaat ttttaaatct cttctttttt ttctttttta 960 
ctttcttatc tattctattc tttttttata tatctaattc atttataaca tctggtc 1017 



<210>4 

<211>218 

<212>DNA 

<213>Candida maltosa 
<220> 

<223>terminater ALKlt 
<400>4 

atagatggat ttttcttttt tatgtgtatt tccggttaat aaatgtttaa attttttttt 60 
taataaaaat atttgtagtt atttatatgc aaaaaaaaaa aatattcaaa gcaatcttcc 120 
tttctttctt tatctttccc ccatgctaag gtctaaaaca ccacaactta aaacccaact 180 
taaccgtata atactaagat caatctccaa agatgcat 218 



<210>5 

<211>46 

<212>DNA 
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<213>Artif icial Sequence 
<220> 

<223>primer 
<400>5 

tttttcagct ggagctcgtc gacatgcatg aacaggattt aatccc 

<210>6 

<211>39 

<212>DNA 

<213>Artif icial Sequence 
<220> 

<223>primer 
<400>6 

ccggaattcc atatgcagat gttataaatg aattagata 

<210>7 

<211>32 

<212>DNA 

<213>Artif icial Sequence 
<220> 

<223>primer 
<400>7 

cggaagctta tagatggatt tttctttttt at 

2 8 
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<210>8 

<211>45 

<212>DNA 

<213> Artificial Sequence 
<220> 

<223>primer 



<400>8 

tttttgatatc gagctcgtcg acatgcatct ttggagattg atctt 

<210>9 

<211>1820 

<212>DNA 

<213>Candida maltosa 



<220> 
<221>CDS 
<222>538..1413 
<223>Adel 



<400>9 

gatccccttc ttcaaacctt taaatgacat tgtttcgttt ctctatgttt ggtatcggtt 60 
cttcttcttc ttcaaaaaaa aggggggcac tattcaaaaa aaaatattat aacagtatga 120 
tttttttccc tctcccgtcg attgaggttt tttttttctc tttcgtcttg gtcttttgct 180 
tttcactcca aaaatggaaa cacgcgcggc tcaactcgaa atccgtgatc aaaaaaataa 240 
aggctgtgag tttcgagcca ataattatga attagtggta ttttttttaa agataaataa 300 
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tcaagaatcg cattagggag acgaatatgc gttattcaaa taaaaagaca attcttttag 360 
ggtagcattt cccttcaagt tcatcccaca tgtacattaa tgtcaatgat gtcgcagaag 420 
ttaaattagc agaagaaaaa aaaaatgtga attactccga gtcaactctt ctttctcttc 480 
ttctttttct tctttatcac cataatcacc accaccacca ccaccaccag ctcccagatg 540 
acttcaacta acttagaagg aactttccca ttgattgcca aaggtaaagt cagagatatt 600 
taccaagttg acgacaacac tcttttattc gttgctactg atagaatttc cgcatacgat 660 
gtgattatgt ctaatggtat cccaaataaa ggtaaaatct taaccaaatt gtctgaattc 720 
tggtttgatt tcttgccaat tgaaaaccat ttaatcaaag gagacatttt ccaaaaatat 780 
cctcaactag aaccatatag aaaccaattg gaaggcagat ccttacttgt tagaaaattg 840 
aaattgatcc ctcttgaagt tattgttaga ggttacatca ccggttccgg ctggaaagaa 900 
taccaaaaat ctaaaaccgt ccacggtatt cctattggtg atgtggttga atcacaacaa 960 
atcactccta tcttcacccc atccactaaa gcagaacaag gtgaacatga tgaaaatatc 1020 
accaaagaac aagctgacaa gattgttgga aaagaattat gtgatagaat tgaaaaaatt 1080 
gctattgatt tgtacaccaa agccagagat tacgctgcca ctaaaggaat tattatcgct 1140 
gatactaaat ttgaatttgg tttagatggt gacaacatcg ttcttgttga cgaagtttta 1200 
actccagatt cttccagatt ctggaatgct gctaaatacg aagttggtaa atctcaagac 1260 
tcttacgata aacaattttt gagagattgg ttaacttcta atggtgttgc tggtaaagat 1320 
ggtgttgcta tgcctgaaga cattgtcact gaaaccaaga gcaaatacgt tgaagcttac 1380 
gaaaatttaa ctggtgacaa atggcaagaa taaattaagg atatctatta ttaaagcttt 1440 
ctatttatcc caaactttcg tagtattttc tgacatgttc agatgttttt actttatctt 1500 
tcctgaaatt tttgatttct aaccgactct tgcatgtagc tcttgataat gcaacatatg 1560 
cttgaccatt agcaaaactt ctacctaaat ctattttgac tctgtccaaa gtttgacctt 1620 
gagctttgtg gatcgacatc gcccacgaca agatcatttg gtttgttttt atggtgggtt 1680 
attggcactt ggtgcaactg atggtttaac tttggaagag gctaagaaat tgaagacttg 1740 
gaatgaagaa cgtgcatctg atttcaaatt gggtgaagaa ttgacttata cttgttataa 1800 
aatgtatcat gatgttgatc 



1] mMmiz^^^x^^^-tLxmrnhtii^'^:^^ kputai ^tttci- 
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m 3 ] mmmKia^^xmmi'r=.':f^^^ kpual-orf2 ^r^^-tm^® 
[1114] mmmiz^^^rmmi^t:^^^:!^^ kpual-orf s ■^m-tm^m 

[0 51 %mm\z.^^^xmmhrc':r^^% fputa-orf2 s^^tt-m^ 
0-efeSo 

[07] ||^g#!^^C^V^TM5t^tv:^Jj<U:^.X7=■;^®NMR^^^^^-^T'&S 



ffi|iE# 2001-3063503 



#2001—016929 



Sail PstI Sphl HindlU 




mi pUTAl 



.1 
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0 0 ^ 
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Nd&i 




Sail 

HIS pUAL-0RF2 

[134] 



Nddl 




1^4 PUAL-0RF3 
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[05] 




BamHI 5inal fQpnl Sad EcdRl 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 

□ FADED TEXT OR DRAWEVG 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENC£(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



